Background and Study Justification {#S1}
==================================

The ICU is a specialized area in the hospital providing dedicated acute care services to critically ill patients at high risk for death. Between 4 and 7 million Americans are admitted to an ICU each year ([@R11]). Mortality in the ICU is extra-ordinarily high---nearly 1,500 people die after admission to an ICU each day and nearly one in five Americans will die in an ICU ([@R1]). Because the ICU is extremely resource intensive, it is among the costliest places in the hospital to deliver care. Critical care represents about 15% of all hospital costs; and in the United States, the total cost of critical care services exceeds US\$50 billion annually ([@R11]).

ICU telemedicine is one proposed strategy to improve outcomes and lower costs. Telemedicine is the remote provision of medical care through audiovisual technology and advanced patient monitoring systems. Using ICU telemedicine, trained intensivist clinicians (including physicians, nurses, and pharmacists) located at high-capability hospitals can remotely monitor critically ill patients at hospitals with fewer resources and less availability of adequately trained staff, providing targeted instruction to bedside clinicians when necessary ([@R4]). Telemedicine also allows clinicians to continuously monitor large numbers of patients around the clock, quickly recognizing deterioration even in the vulnerable nighttime period ([@R4]). In addition to improving quality, telemedicine might lower costs by preventing costly complications such as health-care-acquired infections through improved monitoring or by creating economies of scale by which fewer clinicians can care for greater numbers of patients.

Indeed, early empirical evaluations of telemedicine suggested a large clinical and financial benefit ([@R5]). As a result of this early evidence, ICU telemedicine rapidly expanded in the United States. As of 2010, over 200 U.S. hospitals, equating to just under 5,800 or about 8% of ICU beds, had adopted ICU telemedicine ([@R12]). Yet as telemedicine expanded, subsequent studies evaluating the clinical impact of ICU telemedicine show mixed results. For example, one study found that the introduction of ICU telemedicine was associated with lower in-hospital mortality and reduced ICU lengths of stay, while another study found no impact on these same indicators ([@R15]; [@R21]). A recent systematic review of 11 studies found an encouraging overall mortality benefit (relative risk for inhospital mortality: 0.83, 95% confidence interval \[0.73, 0.94\]) but also found wide heterogeneity among the studies (*I*^2^ 0.72%), with many showing large benefit and others showing no benefit or even harm ([@R23]).

In light of this evidence, clinicians and hospital administrators have little guidance on whether, how, and where to use this potentially transformative technology ([@R2]). High-quality effectiveness research is needed to fill these knowledge gaps by determining the strategies through which ICU telemedicine is most likely to reduce mortality for the critically ill ([@R13]). To fill this knowledge gap, we designed the ConnECCT study, a qualitative study designed to identify the clinical and organizational factors that are associated with both more effective and less effective ICU telemedicine programs ([@R14]). The overall goal of this study is to provide a more nuanced understanding of the variation in ICU telemedicine program effectiveness in order to discern which aspects of ICU telemedicine are beneficial and in what contexts.

Explanation and Justification of the Methods {#S2}
============================================

Overview of Methodological Approach {#S3}
-----------------------------------

ConnECCT is a qualitative study designed to identify barriers and facilitators to effective ICU telemedicine use as well as identify the potential mechanisms by which ICU telemedicine impacts patient care. Data collection included site visits at dyads composed of an individual ICU and the telemedicine unit that provided the ICU with remote care. Each site visit lasted approximately 4 days. During the site visits, we collected four types of data: direct observations of in-person and remote patient care, semistructured interviews with care providers and other stakeholders, focus groups with care providers, and telemedicine-related artifacts ([Table 1](#T1){ref-type="table"}). In total, the research team conducted site visits at 10 ICU/telemedicine unit pairs within the continental United States. The overall research framework was guided by the 32-item Consolidated Criteria for Reporting Qualitative Research, which is provided as [Appendix A](#APP1){ref-type="app"} ([@R22]).

Justification of Methodological Approach {#S4}
----------------------------------------

An ethnographic approach was taken because such studies are better suited for obtaining a more in-depth, nuanced understanding of contexts and provide a detailed description and analyses of the culture, processes, and practices related to the population or the situations studied ([@R8]; [@R9]; [@R18]). Investigating the determinants of effective critical care telemedicine necessitates understanding the complex perceptions and experiences of those involved in the daily practice ([@R17]; [@R20]). Moreover, qualitative methods are ideally suited to conduct initial explorations, develop new theories, and generate hypotheses. This is particularly true in organizational research---in their landmark paper "*Methodological Fit in Management Field Research*," [@R7] describe observation and interviews followed by content analysis as building the so-called Nascent Theory Research, in which the goals of the study are to explore new hypotheses about a novel phenomenon such as ICU telemedicine.

A transdisciplinary research team was assembled to include experts in critical care medicine, health services research, nursing, health law and policy, public health, and qualitative research. As outlined by [@R6], for complex multicausal research questions, the incorporation of cross-discipline perspectives can result in more comprehensive hypotheses, broaden the scope and type of data collection, enrich analysis, and develop appropriate next steps for translation and intervention. Based on prior experience, two investigators (J.K., D.A.) developed the initial conceptual model that guided preliminary hypotheses ([@R13]). However, taking a qualitative and comparative approach to data collection and analysis allowed for emergent themes to be incorporated and revisions to be made to initial hypotheses. This was facilitated by standardized team debriefings mid-site visit to discuss data that appeared to be consistent across sites, findings potentially novel to a site, logistical challenges, and avenues for follow-up. Interview and focus group guides were revised to reflect ongoing interplay between data generation and developing analysis.

Sampling, Recruitment, and Data Collection {#S5}
==========================================

Site Selection {#S6}
--------------

We based our site selection strategy off prior work which quantified the clinical impact of adopting telemedicine at 133 individual ICU programs in the United States using matched hospital pairs and a difference-in-difference quantitative analysis ([@R14]). We purposefully sampled dyads (ICU and corresponding telemedicine unit) using an extreme or deviant sampling approach based on the change in risk-adjusted mortality among ICU patients after introduction of ICU tele-medicine. An extreme or deviant sample focuses on outliers of a given phenomenon to better understand factors that set a case apart from what is typical ([@R3]).

The unit of analysis was a site, which we defined as the paired ICU and telemedicine unit. This definition allowed us to account for structural and organizational features unique to each individual care unit as well as the interactions that occur between the two. In addition to the use of effectiveness data, we augmented our sampling strategy by selecting dyads of varying hospital size, community size, academic status, and geographic location in order to ensure maximum variation in the study. Participation was restricted to general medical ICUs rather than specialty ICUs (e.g., cardiac ICUs or neurological ICUs) in order to avoid making invalid comparisons across specialized ICUs and their corresponding specialized patient populations.

At initiation of the study, 18 sites were contacted to participate: 8 "high effectiveness sites" (i.e., introduction of ICU telemedicine led to a statistically significant decrease in risk-adjusted mortality) and 10 "low effectiveness sites" (i.e., introduction of ICU telemedicine led to a statistically significant increase in mortality). Of these 18, 8 dyads agreed to participate: 5 high effectiveness and 3 low effectiveness. During the course of the site visits and preliminary data review, it was decided to add an additional "null effectiveness" site (i.e., introduction of ICU telemedicine led to no appreciable change in mortality) in order to explore an ICU telemedicine program that neither helped nor harmed patient care. Additionally, we added a dyad with an ICU that had recently adopted telemedicine but for which no effectiveness data were available to learn about the decision to adopt and the onboarding process. Thus, the final sample included 10 dyads ([Table 2](#T2){ref-type="table"}). The 10 pairs equate to six individual sites, as some telemedicine units covered two selected ICU (4 telemedicine units for 8 ICUs).

Initial invitations for selected dyads were sent via an introductory e-mail followed by a comprehensive information packet sent by mail. These mailings were directed to an identified representative of the telemedicine unit obtained from the predominant commercial telemedicine application provider. If, based on review of this information, a telemedicine unit was interested in learning more about participation, a telephone conference call was arranged between the study team, representatives of the telemedicine unit, and others in the health system to provide key details about the expectations and burden of site visits.

If a telemedicine unit continued to express interest in participation after the initial conference call, the study team and representatives from the telemedicine unit held further conversations with the corresponding ICU leadership teams. When both the telemedicine unit and the ICU agreed to participate, site visit planning commenced.

Development of Data Collection Tools {#S7}
------------------------------------

Data collection was based on a preliminary conceptual model for telemedicine effectiveness developed during a multistake-holder, federally funded consensus conference to define a research agenda in ICU telemedicine ([@R13]). This conference brought together 29 experts in critical care, nursing, health economics, health services research, rural health, information technology, and organizational science. Participants posited that telemedicine effectiveness might be influenced by three domains: (1) target ICU characteristics, including staffing, rounding patterns, and protocols; (2) telemedicine unit characteristics, including staffing, hours, and quality improvement activities; and (3) the interaction between the two, including implementation of telemedicine, services provided by the telemedicine unit, and relationships between practitioners in the two units. This preliminary conceptual model was used to develop three types of data collection tools.

### Interview guides. {#S8}

An interview guide was developed based on the above framework. Key interview domains included the implementation of telemedicine, services provided, interactions between the telemedicine unit and ICU, impact on outcomes, and suggested changes in the telemedicine program. This guide was then tailored for use in either the telemedicine unit or the ICU, as well as for use with either administrators or bedside clinicians. This process resulted in a total of four interview guides: ICU clinician, ICU administrator, telemedicine unit clinician, and telemedicine unit administrator. Interview guides are presented in [Appendix B](#APP2){ref-type="app"}.

### Focus group guides. {#S9}

We also developed a focus group guide. It began with a general overview question, followed by questions about how telemedicine impacts patient outcomes, when telemedicine works well or not, relationships between the ICU and the telemedicine unit, and integration of telemedicine services. This guide was then tailored for use in either the telemedicine unit or the ICU, resulting in a total of two focus group guides. Focus group guides are presented in [Appendix C](#APP3){ref-type="app"}.

### Unit and provider characteristics surveys. {#S10}

Presurveys, a survey distributed for completion before a site visit, in order to inform the site visit, were developed for both the ICUs and the telemedicine units to collect information about staffing, telemedicine use, and services provided. In addition, for the ICU, questions were included to ascertain hospital and ICU characteristics (e.g., size and census). For the telemedicine units, additional questions were added related to program characteristics such as number of hospitals, ICUs, and beds covered. We also developed a survey for interview and focus group participants. The 21-item survey asked about profession, education, employment, and demographics.

Pilot Site Visit {#S11}
----------------

Two members of the study team visited an established telemedicine unit that covers multiple hospitals in order to refine the site visit procedures and pilot test the data collection tools. This telemedicine unit was not included in the sample of sites eligible for participation in ConnECCT. The study team spent 2 days touring the telemedicine unit and the ICUs to which it provided services to informally observe care delivery, after which interviews were conducted with clinicians and administrators. The data collection procedures and interview/focus group guides were revised based upon the feedback received from the pilot visit.

Site Visit Process {#S12}
------------------

Site visits were conducted between February 2015 and January 2016. The site visit team consisted of between 3 and 5 researchers (K.R., C.K., L.E.A., A.B., and M.H.). Site characteristics of the 10 ICUs and 6 telemedicine units are presented in [Table 3](#T3){ref-type="table"}.

To conduct the direct observations, the site visit team was split into groups, so that two researchers would be in the ICU, while one or two researchers were in the telemedicine unit, allowing for concurrent observations of telemedicine interactions from both sides. During site visits, researchers rotated shifts between the telemedicine unit and the ICU, such that a minimum of two distinct researchers collected data from each unit. Duration of site visits ranged depending on whether we were visiting one ICU or two ICUs, 4 days versus 8 days, respectively. Hours of observation included both evenings and weekends in order to ensure that we were able to observe a range of interactions. Observations also targeted periods of scheduled interactions or activities between the telemedicine unit and ICU, such as shift reports, patient admissions, and telemedicine video rounding. Observations were recorded as field notes. In addition to field notes, each researcher kept a daily journal reflecting on that day's events, items, or questions for follow-up and analytic insights.

In order to include a broad range of professions and roles in the interviews and focus groups, we used a stratified purposive sampling frame to maximize representation ([Table 4](#T4){ref-type="table"}). Participation for interviews and focus groups was facilitated through announcement flyers, e-mails to staff, previsit invitations and scheduling, and on-site recruitment. If a participant was not available to take part in an interview during the site visit, the interview was completed by telephone at a later date. Focus groups were structured to be profession-specific and limited to care providers. Interview and focus group participants were compensated US\$40 and US\$50, respectively. Interviews and focus groups were conducted at times and private locations convenient for participants and were digitally recorded.

Artifacts collected included workflows, marketing/informational materials, orientation guidelines, quality reporting, and communication documents used between the ICU and the telemedicine unit.

Data Handling and Analysis {#S13}
==========================

Preliminary Analysis and Interim Member Checking {#S14}
------------------------------------------------

Following an initial analysis of data from each site, the study team developed a written summary reflecting the most common themes related to ICU telemedicine, as well as barriers and recommendations as expressed by participants from that dyad. These reports were sent to each site after data collection at their site was complete for assessment regarding credibility. The study team arranged separate telephone calls with each telemedicine unit and each ICU in order to discuss the content of the reports. The study team specifically requested feedback on which themes were consistent with the units' understanding, which themes were novel, and which themes merited additional elaboration. Additionally, the study team solicited feedback about sites' experiences participating in the study and any changes they would suggest to the overall study process.

Data Management {#S15}
---------------

During each site visit, debrief phone calls were held between the on-site research team, the principal investigator (J.K.), and coinvestigators (A.B., M.H.). These discussions focused on emergent and reoccurring themes, site-specific logistical factors impacting data collection, and investigator guidance on how to refine and focus inquiry for the remaining time onsite. Additionally, site researchers, the principal investigator, and coinvestigators met regularly during data collection to review progress and discuss preliminary findings.

Following each site visit, all field notes were typed, audio recordings of interviews and focus groups were transcribed, and all drawings and artifacts were digitally rendered. Data files were de-identified and imported into NVivo 11 qualitative data analysis software (QSR International, Australia). Development of a thematic codebook was initiated after the second site visit and included both predetermined and emergent codes ([@R10]). Two members of the site visit team (K.R., C.K.) along with an outside qualitative researcher (P.M.), who was unaware of the effectiveness status of the dyads, developed the codebook. Codebook development took place from the fall of 2015 and through spring of 2016. We ended codebook development when no changes were made to the codebook and the percentage agreement across coders reached 90% per code, with a corresponding k score of .89 ([@R16]). In total, 27 source documents, representing 7% of the overall data set, were coded in order to achieve the target agreement among coders.

Future Coding and Analysis {#S16}
--------------------------

Three researchers will independently code the rest of the data. To ensure understanding of the contextual background of each site and variation across participants and methods, coding will be done by site and assigned to coders in predetermined batches that include a mixture of interviews, field notes, and focus groups. Intercoder reliability will be evaluated after the completion of coding for each site. This will assess for continued consistency in code use over time and determine whether there are any potential changes needed to the codebook. Following completion of primary coding, key themes will be audited for quality assurance and to assess for any nuances, or subthemes, within the larger theme. Interpretation of themes and subthemes, as well as the relationships between themes impacting the effectiveness of ICU telemedicine, will be developed through ongoing team discussion and regular meetings. The main findings will be presented as a conceptual model of organizational features and service delivery processes that contribute to ICU telemedicine effectiveness.

Ethics {#S17}
======

Regulatory Review {#S18}
-----------------

This research was approved by the University of Pittsburgh Human Research Protection Office (PRO14050448). The project was considered minimal risk and received expedited review. While all participating sites were covered by the University of Pittsburgh Human Research Protection Office approval, several sites requested additional local ethics reviews and approvals.

Ethical Considerations for Interview and Focus Group Participants {#S19}
-----------------------------------------------------------------

All interview and focus group subjects were provided informed consent forms detailing the purpose of the study and the potential risks of participation. The primary risk was psychological discomfort associated with discussing aspects of their employment. Another risk is that subjects might feel pressured to participate by their employer, thus potentially jeopardizing their professional relationships if they refuse. Participant confidentiality was addressed by assigning each participant a unique study ID number, with all data collected from those subjects indexed to that number. In the field, the study team did not record any personal information other than demographic descriptions of the cohort, and thus, interview and focus group participants are not identifiable in the data. All voice recordings were stored on a secure, password-protected server, and all transcripts de-identified by a trained transcriptionist.

Ethical Considerations for Staff Present During Direct Observations {#S20}
-------------------------------------------------------------------

Before the site visit, e-mails from unit directors informed all staff employed in the telemedicine unit and corresponding ICU of the upcoming visit. During each site visit, the study team introduced themselves and the study to staff they encountered and provided them with the opportunity to decline to participate in observations. In field notes, the study team identified staff by role and not by name. A waiver of signed consent from \[redacted\] covered individuals who took part in direct observations. The waiver was granted under the stipulation that the research involved no more than minimal risk, that the research could not be practically carried out without the waiver, and that the waiver did not adversely affect the rights and welfare of study participants.

Ethical Considerations for Patients During Periods of Direct Observation {#S21}
------------------------------------------------------------------------

We understood that we would encounter patients and patient information during the course of the site visits, such as when the telemedicine team was providing remote instruction to clinicians in a patient's room. It could also occur indirectly, such as when a care team in the ICU was rounding outside of a patient's room but used their name or other identifying information. Although we did not consider patients to be research participants, we nonetheless carefully considered strategies to protect their rights. First, we avoided collecting any data about patients, including either protected health information or other clinical information. Second, we introduced ourselves and the study to patients and their families when applicable.

Rigor {#S22}
=====

We took several steps throughout the study design, data collection, and data analysis to ensure the scientific rigor of our approach and the trustworthiness of our results ([@R19]).

We addressed the issue of researcher bias in several ways. Investigators with extensive experience related to ICU telemedicine did not conduct primary data collection, so that their preconceived ideas of contextual and organizational influences on effectiveness did not preclude the identification of emergent factors. Furthermore, while the site visit team was aware of sites' effectiveness classification, data collection was undertaken using an organizational learning approach that recognized ICU telemedicine as a process rather than a static phenomenon. We looked at ways telemedicine programs evolved over time: what problems were identified, ways problems were addressed, and areas for future improvement. Lastly, we developed the thematic codebook with the help of a PhD trained qualitative researcher \[PM\] who was unaware of site selection status.

We also employed multiple methods of triangulation. First, we employed triangulation of methods via direct observations, semistructured interviews, focus groups, and artifact collection. This allowed for multiple and distinctive ways to assess for consistent or supplemental aspects of reported phenomenon. Second, we employed triangulation of researchers, such that the focus of data collected, aspects of inquiry, and preliminary identification of relevant constructs were not confined to a single frame of reference or set of biases. Third, we collected data from a wide range of users and providers of ICU telemedicine to include multiple perspectives and variation based on participants' position and experiences. Fourth, we collected data at multiple sites (environmental triangulation) of varying characteristics, allowing for both comparisons of common versus unique features and opportunity to further elaborate on emergent domains. Fifth, we performed member checking by way of site-specific reports sent to each dyad.

Conclusions {#S23}
===========

We describe the first comprehensive qualitative examination of ICU telemedicine effectiveness. The planned analysis will yield novel insights into the key clinical and organizational determinants of telemedicine and aid in the development of a tool kit to guide hospitals, health systems, and health professionals, as they seek to implement ICU telemedicine most effectively and efficiently.
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Domain 1: Research Team and Reflexivity {#S24}
=======================================

Personal characteristics to be considered include the author(s) who conducted the interview or focus group. Also take into account the researcher's credentials, experience/training in the field, and their occupation at the time of the study. A researcher's gender may also influence their research approach.

How the researcher relates with participants is key. Consider whether a relationship was established between researcher and participants prior to the study beginning. What knowledge do participants have of the researcher---their personal goals and reasons for conducting the research. Finally, consider characteristics reported about the interviewer. It will be important to note biases that the researcher was perceived to possess.

Domain 2: Study Design {#S25}
======================

Consider the theoretical framework of the study---What methodological orientation underpins the study? Also, consider the method by which participants were selected (e.g., snowball purposive), and how they were approached. It will be important to know the sample size and the rate of/reasons for nonparticipation.

Know the setting in which data will be collected. Among reasons for assessing setting is the presence of nonparticipants and their influence on data collection. Also, note the important characteristics of the sample, for example, demographic data, date, and so on.

Consider materials included in the interview guide, that is, questions, prompts, and guides provided by the author. Pilot testing the interview guide provides credence. Consider whether repeat interviews will be carried out and if so, how many. Note the use of audio and/or visual recording for data collection, as well as whether field notes will be taken and when.

When reviewing interviews and focus groups, note the duration of both and discuss the prevalence of data saturation. Determine whether transcripts will be returned to participants for comment and/or correction.

Domain 3: Analysis and Findings {#S26}
===============================

Consider how many coders will be coding the data. Determine whether the author has provided a description of the coding tree and whether themes were identified in advance or derived from the data. Determine how software is being used for data management. Finally, consider seeking participant feedback on the findings.

When reporting on data collection, include participant quotations to illustrate themes and findings. Insure that there is consistency between data presented and the purported findings of the research. Clarify all major themes, as well as minor themes and include descriptions of diverse cases.

Interview Script---Intensive Care Unit (ICU) {#S27}
============================================

Introduction. {#S28}
-------------

The purpose of this interview is to learn your opinions regarding the use of telemedicine in intensive care. We are trying to identify the factors that make telemedicine effective in the ICU. We would also like your opinion about what barriers and facilitators may exist to telemedicine use. Your answers will be kept completely confidential; no one will be able to associate you with your answers or with your hospital. You will be identified by an ID number and profession and not by name.

Begin recording and make sure to state the **date, time, and participant ID number and profession**.

Background {#S29}
----------

1.  How did you become interested in working in an ICU?

Starting to use telemedicine {#S30}
----------------------------

1.  What were the goals your organization hoped to achieve by using telemedicine in the ICU?

2.  Has the adoption of telemedicine achieved these goals? →If yes, how was telemedicine able to achieve these goals?→If no, what has prevented achieving these goals?

3.  Were you here when this ICU first started using telemedicine? →If yes, How was telemedicine introduced to the ICU staff? Who did the introduction?How was the training organized?What was involved?How was telemedicine received by the ICU? →Has this changed over time? →If yes, what brought about the change? →If no, Did you hear stories about how telemedicine was received by the ICU?What did you hear?

4.  When you first started working in this ICU, how were you oriented to telemedicine? Has the orientation process changed over time? →If yes, how has it changed?→If yes, why did it change?

Structure and process {#S31}
---------------------

1.  What services does telemedicine provide for the ICU? Do they assist in compliance with evidence-based practices? Centers for Medicare and Medicaid Services (CMS) Quality Measures? →If yes, walk me through how they assist (active, passive, and routes)

2.  During a typical shift, what do they do in the tele-ICU?

3.  What is the role of the tele-ICU in patient care? Are there other ways you describe ICU telemedicine besides as a "second set of eyes" or as "backup?"How is responsibility distributed between the ICU and the tele-ICU?How is accountability distributed between the ICU and the tele-ICU?

4.  Has telemedicine had an impact on patient outcomes? (probe for monitoring, emergencies, and evidence-based practices) →If yes, how has it had an impact on patient outcomes→If no, what have been the challenges?

5.  What are challenges to noticing **early** patient deterioration or status changes? **\[Probe for:** workload, unit layout, experience level, type of deterioration---respiratory rate (RR), heart rate (HR), blood pressure (BP), Pulse Ox, alarm fatigue\]

6.  Please describe any circumstances that contribute to a delay in noticing **late** signs of deterioration. **\[Probe for:** workload, unit layout, experience level, type of deterioration---RR, HR, BP, Pulse Ox, alarm fatigue\]

7.  When does the tele-ICU help with patient alarms? How do they help?Are patient alarms in the ICU and tele-ICU set at the same thresholds?

8.  What are challenges for the tele-ICU in noticing patient deterioration or status changes? **\[Probe for:** role of alarm fatigue, responsibility\]

9.  How does telemedicine affect your workload or workflow?

10. What happens when the tele-ICU makes a clinical recommendation for one of your patients? **(Probe for:** why or why not recommendation is acted upon)

11. Can you tell me a story of a time when telemedicine worked well? (explore what might of happened if telemedicine **was not** involved or available)

12. Can you tell me a story about a time when telemedicine didn't work well?

13. Have you ever met clinicians in the tele-ICU in-person? →If yes, in what circumstances have you met?→If yes, how does this affect how telemedicine is used?

14. How would you describe your relationship with tele-ICU?

15. What does the tele-ICU do to maintain/build relationships with the ICU?

16. For the tele-ICU, what is the **key feature** that makes a difference in how well telemedicine works for this ICU?

17. For the ICU, what is the **key feature** that makes a difference in how well telemedicine works?

18. Are there ever disagreements/conflicts/tensions with the tele-ICU? →If yes, we would like to know more about when this happens. Can you walk me through a specific example of a disagreement, conflict, or tension between the ICU and the tele-ICU?\[**Probe for:** Who was involved (the roles of the parties)?, What was it about?, How was the disagreement or conflict communicated?, Did any parties get emotional?, How long did the conflict or tensions last?, Was it resolved?, How was it resolved---what was the process?, What was the outcome?, Were there any lasting positive or negative effects of the event?\]

19. How does leadership influence the effectiveness of ICU telemedicine?

20. What changes do you think could be made to how telemedicine is provided? Utilized?

21. What would it be like if this ICU stopped using telemedicine tomorrow?

22. What are the legal/regulatory barriers to using telemedicine?

23. Are liability issues a barrier to using telemedicine? If yes, how?

Patient and family involvement {#S32}
------------------------------

1.  When might telemedicine be involved with palliative and/or end-of-life considerations? →**If yes**, probe for circumstances when it is done.→**If yes**, probe for outcomes with patient and family (pnt/FM) and with other providers→**If not** involved, what do you see as the reasons telemedicine is not involved?

2.  When would the tele-ICU interact with patients and families?

3.  How is telemedicine perceived by patients and families?

Exploratory {#S33}
-----------

1.  How does telemedicine play a role in staff burnout? →If there is a role, in what ways can it help prolong careers?→If there is a role, are there any ways it increases burnout?→If it doesn't currently play a role, how might you envision that it could play a role?

2.  Do you have anything to add that you think is important for us to know?

Thank-you for taking the time to talk with us and sharing your valuable insights.

If the tele-ICU is part of a broader range of telemedicine services, please ask how the different services are integrated (how do they work together)?

Interview Script---ICU Director/Administrator {#S34}
=============================================

Introduction. {#S35}
-------------

The purpose of this interview is to learn your opinions regarding the use of telemedicine in intensive care. We are trying to identify the factors that make telemedicine effective in the ICU. We would also like your opinion about what barriers and facilitators may exist to telemedicine use. Your answers will be kept completely confidential; no one will be able to associate you with your answers or with your hospital. You will be identified by an ID number and profession and not by name.

Begin recording and make sure to state the **date, time, and participant ID number and title.**

Background {#S36}
----------

1.  How did you come to your current position?

Starting to use telemedicine {#S37}
----------------------------

1.  What were the goals your organization hoped to achieve by using telemedicine?

2.  Has the adoption of telemedicine achieved these goals? →If yes, how was telemedicine able to achieve these goals?→If no, what has prevented achieving these goals?

3.  Were you here when this ICU first started using telemedicine? If yes, →What was involved in the planning process?→How was telemedicine received by the ICU?→Has this changed over time? →If yes, what brought about the change?→ If no, Did you hear stories about how telemedicine was received by the ICU? What did you hear?

4.  When there are new hires in the ICU, how are they oriented to telemedicine? Has the orientation process changed over time? →If yes, how has it changed? Why did it change?

Structure and process {#S38}
---------------------

1.  What services does telemedicine provide for the ICU? Do they assist in compliance with evidence-based practices? CMS quality measures? →If yes, walk me through how they assist (active, passive, and routes)

2.  During a typical shift, what do they do in the tele-ICU?

3.  What is the role of the tele-ICU in patient care? \[Unpack any metaphors used\]How is responsibility distributed between the ICU and the tele-ICU?How is accountability distributed between the ICU and the tele-ICU?

4.  Has telemedicine had an impact on patient outcomes? (mortality, length of stay, ICU readmission, ventilator acquired pneumonia, and catheter-related bloodstream infections) →If yes, how has it had an impact on patient outcomes?→If no, what were the challenges?

These questions in gray are only if relevant for the person being interviewed What are challenges to noticing **early** patient dete-rioration or status changes? \[**Probe for:** workload, unit layout, experience level, type of deterioration---RR, HR, BP, Pulse Ox, alarm fatigue\]Please describe any circumstances that contribute to a delay in noticing **late** signs of deterioration. **\[Probe for:** workload, unit layout, experience level, type of deterioration---RR, HR, BP, Pulse Ox, alarm fatigue\]When does the tele-ICU help with patient alarms? c.How do they help?d.Are patient alarms in the ICU and tele-ICU set at the same thresholds?What are challenges for the tele-ICU in noticing patient deterioration or status changes? **\[Probe for:** role of alarm fatigue, responsibility\]What does the tele-ICU do to maintain/build relationships with the ICU?For the tele-ICU, what is the **key feature** that makes a difference in how well telemedicine works for this ICU?For this ICU, what is the **key feature** that makes a difference in how well telemedicine works?What are your views of telemedicine?Are there ever disagreements/conflicts/tensions with the tele-ICU? →If yes, we would like to know more about when this happens. Can you walk me through a specific example of a disagreement, conflict, or tension between the ICU and the tele-ICU?\[**Probe for:** Who was involved (the roles of the parties)?, What was it about?, How was the disagreement or conflict communicated?, Did any parties get emotional?, How long did the conflict or tensions last?, Was it resolved?, How was it resolved---what was the process?, What was the outcome?, Were there any lasting positive or negative effects of the event?\]How does leadership influence the effectiveness of ICU telemedicine?What changes do you think could be made to how telemedicine is provided? Utilized?What would it be like if this ICU stopped using telemedicine tomorrow?What are the legal/regulatory barriers to using telemedicine?Are liability issues a barrier to using telemedicine? If yes, how.

Patient and family involvement {#S39}
------------------------------

1.  How is telemedicine perceived by patients and families?

Exploratory {#S40}
-----------

1.  Has telemedicine ever been involved with addressing emotional experiences of the ICU staff?

2.  How does telemedicine play a role in staff burnout? If there is a role, in what ways can it help prolong careers?If there is a role, are there any ways it increases burnout?If it doesn't currently play a role, how might you envision that it could play a role?

3.  Do you have anything to add that you think is important for us to know?

Thank-you for taking the time to talk with us and sharing your valuable insights.

Interview Script---Telemedicine Unit {#S41}
====================================

\[Other names for the telemedicine unit: tele-ICU, COR, eICU®, central hub\]

Introduction. {#S42}
-------------

The purpose of this interview is to learn your opinions regarding the use of telemedicine in intensive care.

We are trying to identify the factors that make telemedicine effective in the ICU. We would also like your opinion about what barriers and facilitators may exist to telemedicine use. Your answers will be kept completely confidential; no one will be able to associate you with your answers or with your hospital. You will be identified by an ID number and profession and not by name.

Begin recording and make sure to state the **date, time, and participant ID number and profession.**

Background {#S43}
----------

1.  How did you become interested in working with the tele-ICU service?

Starting to use telemedicine {#S44}
----------------------------

1.  What were the goals your organization hoped to achieve by using telemedicine in the ICU?

2.  Has the adoption of telemedicine in achieved these goals? →If yes, how was telemedicine able to achieve these goals?→If no, what has prevented achieving these goals?

3.  Were you here when \[hospital/ICU\] first started using telemedicine? →If yes, How was telemedicine introduced to the ICU staff? (Was there training?) →Who did the introduction?→How was the training organized?→What was involved?How was telemedicine received by the ICU? →Has this changed over time? →If yes, what brought about the change?→If no, Did you hear stories about how telemedicine was received by the ICU? What did you hear?

4.  When there are new hires in the tele-ICU, how are they oriented to telemedicine? 2. Has the orientation process changed over time? →If yes, how has it changed?→If yes, why did it change?

Structure and process {#S45}
---------------------

1.  What services does telemedicine provide for \[hospital/ICU\]? Do you assist in compliance with evidencebased practices? CMS quality measures? →If yes, walk me through how you assist (active, passive, and routes)What is the role of the tele-ICU in patient care? Are there other ways you describe ICU telemedicine besides as a "second set of eyes" or as "backup?"How is responsibility distributed between the ICU and the tele-ICU?How is accountability distributed between the ICU and the tele-ICU?Has telemedicine had an impact on patient outcomes? (probe for monitoring, emergencies, and evidence-based practices) →If yes, how has it had an impact on patient outcomes→If no, what have been the challenges?

2.  For \[hospital/ICU\], what are some challenges to noticing **early** patient deterioration or status changes? **\[Probe for:** workload, unit layout, experience level, type of deterioration---RR, HR, BP, Pulse Ox, alarm fatigue\]

3.  For \[hospital/ICU\], please describe any circumstances that contribute to a delay in noticing **late** signs of deterioration. **\[Probe for:** workload, unit layout, experience level, type of deterioration---RR, HR, BP, Pulse Ox, alarm fatigue\]

4.  When does the tele-ICU help with patient alarms? e. How does the tele-ICU help?f. Are patient alarms in the ICU and tele-ICU set at the same thresholds?

5.  What are challenges for the tele-ICU in noticing patient deterioration or status changes? **\[Probe for:** role of alarm fatigue, responsibility\]

6.  How does telemedicine affect the workload or work-flow of healthcare providers in the ICU?

7.  How does the ICU respond to the clinical recommendations made by the tele-ICU? **\[Probe for:** if and when recommendations are and are not acted upon\]

8.  Can you tell me a story of a time when telemedicine worked well? (explore what might of happened if telemedicine **was not** involved or available)

9.  Can you tell me a story about a time when telemedicine didn't work well?

10. Have you ever met clinicians in the \[hospital/ICU\] in-person? →If yes, in what circumstances have you met?→If yes, how does this affect how telemedicine is used?

11. How would you describe your relationship with \[hospital/ICU\]?

12. How does the tele-ICU assign coverage across the ICUs? \[Are you routinely assigned to cover the same ICU?\]

13. For the tele-ICU, what is the **key feature** that makes a difference in how well telemedicine works?

14. For the ICU, what is the **key feature** that makes a difference in how well telemedicine works?

15. Are there ever disagreements/conflicts/tensions with \[hospital/ICU\]? →If yes, we would like to know more about when this happens. Can you walk me through a specific example of a disagreement, conflict, or tension between \[hospital/ICU\] and the tele-ICU?**Probe for:** Who was involved (the roles of the parties)?, What was it about?, How was the disagreement or conflict communicated?, Did any parties get emotional?, How long did the conflict or tensions last?, Was it resolved?, How was it resolved---what was the process?, What was the outcome?, Were there any lasting positive or negative effects of the event?\] Are the conflicts/tensions with \[hospital/ICU\] similar or different than with other ICUs?

16. How does leadership influence the effectiveness of ICU telemedicine?

17. What changes do you think could be made to how telemedicine is provided? Utilized?

18. Are there any unique features about how you work with \[hospital/ICU\] that are different from the other ICUs you cover? (This may be related to services, relationships, roles, etc.)

19. What are the legal/regulatory barriers to using telemedicine?

20. Are liability issues a barrier to using telemedicine? If yes, how?

Patient and family involvement {#S46}
------------------------------

1.  When might telemedicine be involved with Palliative and/or End-of-Life considerations? →**If yes**, probe for circumstances when it is done.→**If yes**, probe for outcomes with pnt/FM and with other providers→**If not** involved, what do you see as the reasons telemedicine is not involved?

2.  When would the tele-ICU interact with patients and families?

3.  How is telemedicine perceived by patients and families?

Exploratory {#S47}
-----------

1.  How does telemedicine play a role in staff burnout? →If there is a role, in what ways can it help prolong careers?→If there is a role, are there any ways it increases burnout?→If it doesn't currently play a role, how might you envision that it could play a role?

2.  Do you have anything to add that you think is important for us to know?

Thank-you for taking the time to talk with us and sharing your valuable insights.

If the tele-ICU is part of a broader range of telemedicine services, please ask how the different services are integrated (how do they work together)?

Interview Script---Telemedicine Unit Director/ Administrator {#S48}
============================================================

\[Other names for the telemedicine unit: tele-ICU, COR, eICU®, central hub\]

Introduction. {#S49}
-------------

The purpose of this interview is to learn your opinions regarding the use of telemedicine in intensive care. We are trying to identify the factors that make telemedicine effective in the ICU. We would also like your opinion about what barriers and facilitators may exist to telemedicine use. Your answers will be kept completely confidential; no one will be able to associate you with your answers or with your hospital. You will be identified by an ID number and profession and not by name.

Begin recording and make sure to state the **date, time, and participant ID number and title**.

Background {#S50}
----------

1.  How did you come to your current position with the tele-ICU service?

Implementing telemedicine {#S51}
-------------------------

1.  What were the goals your organization hoped to achieve by using telemedicine in the ICU?

2.  Has the adoption of telemedicine in achieved these goals? →If yes, how was telemedicine able to achieve these goals?→If no, what has prevented it from achieving these goals?

3.  When you are bringing on a new ICU, what is involved in the planning process?

4.  Were you here when \[hospital/ICU\] first started using telemedicine? →If yes, How was telemedicine received by the ICU? Has this changed over time? →If yes, what brought about the change?→If no, Did you hear stories about how telemedicine was received by the ICU? What did you hear?

5.  When there are new hires in the ICU, how are they oriented to telemedicine? Has the orientation process changed over time? →If yes, how has it changed?→If yes, why did it change?

6.  When there are new hires in the tele-ICU, how are they oriented to telemedicine? Has the orientation process changed over time? →If yes, how has it changed?→If yes, why did it change?

Structure and process {#S52}
---------------------

1.  What services does telemedicine provide for \[hospital/ICU\]? Do you assist in compliance with evidence-based practices? CMS quality measures? →If yes, walk me through how you assist (active, passive, and routes)

2.  What is the role of the tele-ICU in patient care? Are there other ways you describe ICU telemedicine besides as a "second set of eyes" or as "backup?"How is responsibility distributed between the ICU and the tele-ICU?How is accountability distributed between the ICU and the tele-ICU?

3.  Has telemedicine had an impact on patient outcomes? (mortality, length of stay, ICU readmission, ventilator acquired pneumonia, and catheter-related bloodstream infections) If yes, how has it had an impact on patient outcomes?If no, what have been the challenges?

These questions in gray are only if relevant for the person being interviewed For \[hospital/ICU\], what are some challenges to noticing **early** patient deterioration or status changes? **\[Probe for:** workload, unit layout, experience level, type of deterioration---RR, HR, BP, Pulse Ox, alarm fatigue\]For \[hospital/ICU\], please describe any circumstances that contribute to a delay in noticing **late** signs of deterioration. **\[Probe for:** workload, unit layout, experience level, type of deterioration---RR, HR, BP, Pulse Ox, alarm fatigue\]When does the tele-ICU help with patient alarms? g. How does the tele-ICU help?h. Are patient alarms in the ICU and tele-ICU set at the same thresholds?What are challenges for the tele-ICU in noticing patient deterioration or status changes? **\[Probe for:** role of alarm fatigue, responsibility\]What does the tele-ICU do to maintain/build relationships with the ICU?For the tele-ICU, what is the **key feature** that makes a difference in how well telemedicine works?For the ICU, what is the **key feature** that makes a difference in how well telemedicine works?What are your views of telemedicine?In general, what are the ICU staff's views of telemedicine?Are there ever disagreements/conflicts/tensions with \[hospital/ICU\]? →If yes, we would like to know more about when this happens. Can you walk me through a specific example of a disagreement, conflict, or tension between \[hospital/ICU\] and tele-ICU?\[**Probe for:** Who was involved (the roles of the parties)?, What was it about?, How was the disagreement or conflict communicated?, Did any parties get emotional?, How long did the conflict or tensions last?, Was it resolved?, How was it resolved---what was the process?, What was the outcome?, Were there any lasting positive or negative effects of the event?\] b. Are the conflicts/tensions with \[hospital/ICU\] similar or different than with other ICUs?How does leadership influence the effectiveness of ICU telemedicine?What changes do you think could be made to how telemedicine is provided? Utilized?Are there any unique features about how you work with the selected ICU that are different from the other MICUs you cover? (This may be related to services, relationships, roles, etc.)What are the legal/regulatory barriers to using telemedicine?Are liability issues a barrier to using telemedicine? If yes, how?

Patient and family involvement {#S53}
------------------------------

1.  How is telemedicine perceived by patients and families?

Exploratory {#S54}
-----------

1.  How does telemedicine play a role in staff burnout? If there is a role, in what ways can it help prolong careers?If there is a role, are there any ways it increases burnout?If it doesn't currently play a role, how might you envision that it could play a role?

2.  What are your plans for the future of telemedicine services for the ICU?

3.  Do you have anything to add that you think is important for us to know?

Thank-you for taking the time to talk with us and sharing your valuable insights.

Contributors to Effective Critical Care Telemedicine (ConnECCT) Study {#S55}
=====================================================================

Focus Group Script---Intensive Care Unit (ICU) {#S56}
----------------------------------------------

### Preparation {#S57}

-   Informed consent completed

-   ID number assigned and demographic survey completed

-   Tent card filled out and placed

-   Wepay

### Introduction. {#S58}

Thank-you for agreeing to be part of this focus group. We appreciate your willingness to participate.

\[Moderator introductions\]

The purpose of this focus group is to discuss your opinions and perspectives regarding the use of telemedicine in intensive care unit services, specifically the use of telemedicine in this ICU. We are trying to identify the clinical and organizational factors that make ICU telemedicine effective, and we would like your help in understanding how those factors work together. We would also like your opinion about what barriers and facilitators to telemedicine exist and how they impact services, as well as what changes can improve services. We are not judging performance, and you do not have to answer any questions that you would rather not. We need your input and want you to share your honest and open thoughts with us. Everything that is said in this discussion today will remain confidential.

### Ground rules {#S59}

-   One person talks at a time.

-   We want you to do the talking. We would like everyone to participate.

-   There is no right or wrong answer.

-   It is important to us to hear all sides of an issue---both positive and negative.

-   Confidentiality is assured. What is said in this room stays in this room.

-   We will be tape recording the group but you will be identified by your unique ID number.

-   Any other group rules you would like to establish?

#### Focus group questions. {#S60}

Begin recording and make sure to state the date, time, profession, and participant ID numbers.

Let's begin.

1.  What do they do in the tele-ICU?

2.  How does having telemedicine services for the ICU affect patient outcomes? If your ICU had never started using telemedicine, what other routes/mechanisms could have been used to improve patient outcomes?

3.  ICU telemedicine sometimes works well and sometimes does not work so well---let's talk about what each of these look like? What does it look like when how well it works falls somewhere in the middle?

4.  What is the relationship like with the tele-ICU?

5.  What approaches have been taken to integrate telemedicine into the routine care practices of this ICU?

6.  Are there ever disagreements/conflicts/tensions with the tele-ICU? → If yes, we would like to know more about when this happens. Can you walk me through a specific example of a disagreement, conflict, or tension between the ICU and the tele-ICU?\[**Probe for:** Who was involved (the roles of the parties)?, What was it about?, How was the disagreement or conflict communicated?, Did any parties get emotional?, How long did the conflict or tensions last?, Was it resolved?, How was it resolved---what was the process?, What was the outcome?, Were there any lasting positive or negative effects of the event?\]

7.  What would you change about how telemedicine is provided here?

8.  Is there anything else you would like to share with us about telemedicine?

ConnECCT Study {#S61}
--------------

### Focus Group Script---Telemedicine Unit {#S62}

#### Preparation {#S63}

-   Informed consent completed

-   ID number assigned and demographic survey completed

-   Tent card filled out and placed

-   Wepay

##### Introduction. {#S64}

Thank-you for agreeing to be part of this focus group. We appreciate your willingness to participate.

\[Moderator introductions\]

The purpose of this focus group is to discuss your opinions and perspectives regarding the use of telemedicine in intensive care unit services, specifically the use of telemedicine in the tele-ICU. We are trying to identify the clinical and organizational factors that make ICU telemedicine effective, and we would like your help in understanding how those factors work together. We would also like your opinion about what barriers and facilitators to telemedicine exist and how they impact services, as well as what changes can improve services. We are not judging performance, and you do not have to answer any questions that you would rather not. We need your input and want you to share your honest and open thoughts with us. Everything that is said in this discussion today will remain confidential.

#### Ground rules {#S65}

-   One person talks at a time.

-   We want you to do the talking. We would like everyone to participate.

-   There is no right or wrong answer.

-   It is important to us to hear all sides of an issue---both positive and negative.

-   Confidentiality is assured. What is said in this room stays in this room.

-   We will be tape recording the group but you will be identified by your unique ID number.

-   Any other group rules you would like to establish?

##### Focus group questions. {#S66}

Begin recording and make sure to state the date, time, profession, and participant ID numbers.

Let's begin.

1.  Working in the tele-ICU, what are your responsibilities?

2.  How does telemedicine affect patient outcomes in \[hospital/ICU\]? What barriers prevent you from having a greater impact on patient outcomes? What are these?How could this be changed?

3.  ICU telemedicine sometimes works well and sometimes does not work so well---let's talk about what each of these look like? What does it look like when how well it works falls somewhere in the middle?

4.  What is the relationship like with the \[hospital/ICU\]?

5.  What approaches have been taken to integrate telemedicine into the routine care practices of \[target ICU name\]?

6.  Are there ever disagreements/conflicts/tensions with \[hospital/ICU\]? → If yes, we would like to know more about when this happens. Can you walk me through a specific example of a disagreement, conflict, or tension between \[hospital/ICU\] and tele-ICU?\[**Probe for:** Who was involved (the roles of the parties)?, What was it about?, How was the disagreement or conflict communicated?, Did any parties get emotional?, How long did the conflict or tensions last?, Was it resolved?, How was it resolved---what was the process?, What was the outcome?, Were there any lasting positive or negative effects of the event?\] Are the conflicts/tensions with \[hospital ICU\] similar or different than with other ICUs?

7.  What would you change about how telemedicine is provided here?

8.  Is there anything else you would like to share with us about telemedicine?

###### 

Data Collection Rationale.

  -----------------------------------------------------------------------------------------------------------------------------------------------------
  Data Collection Methods     Rationale
  --------------------------- -------------------------------------------------------------------------------------------------------------------------
  Direct observations         To learn about telemedicine in practice such as\
                               1. the logistics of use: who, what, where, why, and how of telemedicine use/ nonuse;\
                               2. the results of use at both the patient and provider level; and\
                               3. the barriers and facilitators to use.

  Semistructured interviews   To learn individual opinions and perspectives of those delivering and receiving telemedicine services including\
                               1. the role, value, and impact of ICU telemedicine;\
                               2. assess how these opinions and perspectives vary based on professional role and system characteristics; and\
                               3. the barriers and facilitators to use.

  Focus groups                To learn about complex group/professional perspectives and shared experiences\
                               1. the role, value, and impact of ICU telemedicine; and\
                               2. the barriers and facilitators to use.

  Artifact collection         To learn the different ways that organization and care processes of telemedicine are standardized and how this impacts\
                               1. consistency of expectations and services; and\
                               2. integration of services and adaptability based on ICU needs and priorities.
  -----------------------------------------------------------------------------------------------------------------------------------------------------

*Note.* ICU = intensive care unit.

###### 

General Characteristics of Participating Hospitals.^[a](#TFN3){ref-type="table-fn"}^

  Geographic region, *n* (%)    
  ----------------------------- -------------------
   Northeast                    0 (0)
   South                        2 (20)
   Midwest                      5 (50)
   West                         3 (30)
  Urbanicity, *n* (%)           
   Urban                        8 (80)
   Rural                        2 (20)
  Hospital size, range (mean)   
   Hospital beds                80--535 (231.1)
   ICU beds                     8--94 (34.6)
   Percentage of ICU beds       8.62--45 (16.35)
  Academic status, *n* (%)      
   Nonteaching                  6 (60)
   Small teaching               3 (30)
   Large teaching               1 (10)
  Adoption date, range (mean)   2003--2008 (2005)

*Note.* ICU = intensive care unit.

From Health-Care Cost Report Information System (HCRIS) through 2010.

###### 

Staffing and Coverage of Participating Units.

  ---------------------------------------- ----------------------
  Telemedicine unit, *n* (%)               
   Number of ICUs supported                4--28 (mean of 12.5)
   24/7 Telemedicine coverage              9 (90)
  Telemedicine unit intensivist coverage   
   Night only                              3 (50)
   24-hr                                   3 (50%)
  ICU intensivist coverage                 
   Day only                                3 (30)
   24-hr                                   6 (60)
   None                                    1 (10)
  ---------------------------------------- ----------------------

*Note.* ICU = intensive care unit.

###### 

Target Sampling Frame.

  Data Collection Type     ICU   Telemedicine Unit
  ------------------------ ----- -------------------
  Interviews                     
   Nurse                   4     4
   Physician               3     3
   Manager                 1     1
   Respiratory therapist   2     0
   Administrator           2     2
   Clinical pharmacist     1     1
   Data analyst            0     1
  Focus group                    
   Physician               1     1
   Nurse                   2     2
   Respiratory therapist   1     0

*Note.* ICU = intensive care unit.

What Is Already Known? {#S67}
======================

Telemedicine is used as a quality improvement strategy in intensive care units (ICUs) to provide access to critical care clinicians who remotely care for patients. Previous quantitative research on the clinical impact of ICU telemedicine has demonstrated mixed results. Therefore, more exploratory work is needed to better understand the conditions that promote effective ICU telemedicine. Qualitative methods are particularly well suited to developing a nuanced, in-depth understanding of the contextual factors that underlie telemedicine effectiveness.

What This Paper Adds? {#S68}
=====================

This paper describes a qualitative multi-site study designed to identify mechanisms that contribute to ICU telemedicine effectiveness. Using direct observations, interviews, focus groups, and examination of artifacts, we will compare practices and perceptions across telemedicine programs, clinicians in the ICUs and telemedicine units, and professions. This research will yield a conceptual model for ICU telemedicine effectiveness that can be used to improve current practices and guide future implementation.
